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SUPPORTING INFORMATION: 
RESULTS AND DISCUSSION 
2-DE analyses of Parvalbumins. 
Except for two, the species tested, including the two sub-species of grenadiers, presented a 
major parvalbumin 2DE spot, with a pI in the range of 4.51-4.57 (P1, P4, P7, P10, P13, P16, P22, 
P26, P31, P34 in Fig. S-1 and in Table S-1). M. australis polylepsis was one exception, presenting 
an isoform with the pI displaced to 4.32. M. bilinearis, lacking this isoform, was the second 
exception. The difference in this isoform pI for M. australis sub-species revealed the existence of 
some intra-specific variability between two different populations of the same specie. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S-1: Cropped regions of representative gradient (12-14 %) silver-stained 2-DE gels showing the 
separated parvalbumins from all the hakes and grenadiers studied. The different isoforms from parvalbumins 
are indicated with different Arabic numbers.  M. (Merluccius species.); Ma. nov. (Macruronus 
novaezelandiae).  
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Table S-1: Isoelectric point and molecular weight for all parvalbumin spots from all hake or 
grenadiers studied.  
Species or Sub-species Spot number pI Mr (kDa)  Species or Sub-species Spot number pI Mr (kDa) 
 P1 4.53 11.30   P19 4.32 11.20 
M. merluccius P2 4.19 11.31  M. australis polylepsis P20 4.16 11.53 
 P3 4.02 11.32   P21 4.02 11.33 
 P4 4.55 11.30   P22 4.51 11.20 
M. capensis P5 4.20 11.31   P23 4.30 11.20 
 P6 3.95 11.32  M. australis australis P24 4.14 11.53 
 P7 4.51 11.20   P25 3.98 11.33 
M. polli P8 4.19 11.41   P26 4.51 11.30 
 P9 3.84 11.42  M. productus P27 4.29 11.48 
 P10 4.51 11.20   P28 4.23 11.33 
M. paradoxus P11 4.16 11.31   P29 4.23 11.30 
 P12 3.79 11.32  M. bilinearis P30 3.98 11.20 
 P13 4.57 11.20   P31 4.51 11.30 
M. hubbsi P14 4.30 11.52  Ma. novaezelandiae novaezelandiae P32 4.05 11.33 
 P15 4.09 11.33   P33 3.75 11.34 
 P16 4.56 11.20   P34 4.51 11.30 
M. gayi P17 4.20 11.53  Ma. novaezelandiae magellanicus P35 4.05 11.33 
 P18 3.78 11.33   P36 3.75 11.34 
Species: M. (Merluccius spp.), Ma. (Macruronus spp.) 
 
A second group of isoforms is represented by the spots with a pI between 4.14 and 4.30, 
which are detected in all the hake species, but with some minor divergence in the molecular mass. In 
the Euro-African species it is around 11.3 kDa (P2, P5, P8, P11), while it is a little higher, about 
11.5 kDa, for the South American hakes (P14, P17, P20, P24, P27). In Macruronus (P32 and P35) 
this isoform has a characteristic pI of 4.05 and a Mr around 11.3 kDa. M. australis australis and M. 
productus have two spots each at this pI: the above mentioned P24, P27 and other with lower Mr: 
P23 and P28. North American hake M. bilinearis shows a specific spot, P29, with a peculiar shape.  
It must be emphasized that in M. australis australis there are four different parvalbumin 
isoforms, due to the presence of P22, whereas in M. australis polylepsis only three isoforms can be 
appreciated. This protein polymorphism among individuals of the same species, but from different 
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populations, makes it possible their selective identification and authentication. This polymorphism 
must be due to genetic variation among individuals at different localizations: Patagonian coasts in 
the former and New Zealand coasts in the later.  
Finally, 2-DE analysis revealed a group of spots comprising the most acidic parvalbumis, 
having a pI in the range 3.98-4.09, which is present in all the hakes (P3, P6, P9, P12, P15, P21, P25 
and P30) except in M. productus. For both sub-species of Macruronus (P33, P36) and for M. gayi 
(P18), this isoform has a pI somewhat lower, around 3.75. 
 
MALDI-TOF MS analysis. 
The spot P1 (Table S-2) from M. merluccius presented 100 % of homology when compared 
with the sequence of PRVB_MERME, as it can be expected. Very closely related, spot P4 from M. 
capensis, presented an elevated homology. High sequence coverage was also observed with the rest 
of the hake spots, but not with those belonging to both species of the genus Macruronus (P31, P34).  
When the comparison was made with the parvalbumin described for M. bilinearis, 
PRVB_MERBI, it was possible to observe a high, although incomplete, degree of homology 
between this sequence and that of one of the spots belonging to M. bilinearis (P29). As can be seen 
in Table 2, all other species presented parvalbumin isoforms with a variable degree of sequence 
homology, giving coverages ranging from 34.2 % for M. australis australis (P23) to 61.1 % for M. 
paradoxus (P11).  
Each of the species under study contained one spot belonging to a third group of 
parvalbumins, which has no homologies with that described for the Melucciidae family. We named 
it Parvalbumin C (PRVB_C). Nevertheless, it is possible to find some homology between the 
components of this group and the Alaska pollock β-parvalbumin sequence, PRVB_THECH, present 
in the data-bases. The homology ranges between 40.7 % for M. gayi, M. bilinearis and Ma. nov. nov. 
and 5.5 % for M. australis australis. In this group we have included the parvalbumin (P28) from M. 
productus, which has a pI of 4.23 and presents 23 % of sequence coverage. 
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Table S-2: Comparison between MALDI-TOF MS experimental data and the theoretical masses for 
the best protein match for each spot.  
Species or Sub-species Spot pI Matched peptides Sequence cov. (%)
 Best match with β-parvalbumin M. merluccius (PRVB_MERME; P02620) 
 PRVB_A    
M. merluccius P1 4.53 37 100.0 
M. capensis P4 4.55 35 94.4 
M. polli P7 4.51 27 71.3 
M. paradoxus P10 4.51 26 71.0 
M. hubbsi P13 4.57 25 69.4 
M. gayi P16 4.56 15 69.4 
M. australis polylepsis P19 4.32 18 62.9 
M. australis australis P22 4.51 27 75.0 
M. productus P26 4.51 23 71.3 
Ma. nov. novaezelandiae P31 4.51 3 14.8 
Ma. nov. magellanicus P34 4.51 3 14.8 
 Best match with β-parvalbumin M. bilinearis (PRVB MERBI; P56503)
 PRVB_B    
M. merluccius P2 4.19 12 42.6 
M. capensis P5 4.20 14 42.6 
M. polli P8 4.19 12 42.6 
M. paradoxus P11 4.16 12 61.1 
M. hubbsi P14 4.30 6 38.8 
M. gayi P17 4.20 7 43.5 
M. australis polylepsis P20 4.16 14 60.2 
M. australis australis P23 4.30 6 34.2 
M. australis australis P24 4.14 18 60.2 
M. productus P27 4.29 14 50.0 
M. bilinearis P29 4.23 22 60.2 
Ma. nov. novaezelandiae P32 4.05 13 49.1 
Ma. nov. magellanicus P35 4.05 13 49.1 
  Best match with β-parvalbumin Alaska pollock (PRVB THECH;
 PRVB_C    
M. merluccius P3 4.02 4 17.5 
M. capensis P6 3.95 1 8.3 
M. polli P9 3.84 4 17.5 
M. paradoxus P12 3.79 4 26.8 
M. hubbsi P15 4.09 8 35.2 
M. gayi P18 3.78 5 40.7 
M. australis polylepsis P21 4.02 5 23.1 
M. australis australis P25 3.98 1 5.5 
M. productus P28 4.23  5 23.1 
M. bilinearis P30 3.98 9 40.7 
Ma. nov. novaezelandiae P33 3.75 7 40.7 
Ma. nov. magellanicus P36 3.75 4 26.8 
Sequence cov. (%): Sequence coverage; Number of matched peptides are obtained from Tables (S-3, S-4, S-5) of 
supporting information; M.: Merluccius; Ma. nov.: Macruronus novaezelandiae. 
 
 
 5
Table S-3: Complete information of the MALDI-TOF MS analysis of PRVB_A. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(◘) Common peptides for all spots, (■) common peptides for spots belonging to the genus Merluccius or Macruronus, 
(■) denotes the presence of a peak and (□) the absence; O. mass (observed mass) and C. mass (calculated mass); a: Peaks 
represent monoisotopic mass in Da. b: Observed mass-calculated mass; Macrur: genus Macruronus;  Spot numbers 
corresponding to: (1) M. merluccius, (4) M. capensis, (7) M. polli, (10) M. paradoxus, (13) M. hubbsi, (16) M. gayi, (19) 
M australis polylepsis, (22) M. australis australis, (26) M. productus, (31) Ma. nov. nov., (34) Ma. nov. magellanicus; 
(mass): indicate a peptide mass before observed; Na: adduct sodium; K: adduct potassium; MSO: methionine sulfoxide; 
ACET: acetyl N-terminal; CysCAM: carboxy-methylated cysteine. 
 
Spot Number
Merluccius Macrur.
O.massa C. massa Deltab Peptide Position Modification 1 4 7 10 13 16 19 22 26 31 34
519.76
541.76
603.77 604.33 -0.56 SAADIK 39-44
614.88 614.79 0.09 IGLKGK 33-38
634.11 634.35 -0.24 LFLQN 65-69
637.93 638.31 -0.38 AEGSFK 20-25
678.10
721.90
733.90
766.23
781.10 781.00 -0.10 LFLQNF 65-70
865.32 865.42 -0.04 HGEFFTK 26-32
877.40
887.33 887.42 -0.09 HGEFFTK 26-32 Na
899.40 (877.40) Na
903.30 903.42 -0.12 HGEFFTK 26-32 K
915.31 (877.40) K
917.37 917.54 -0.17 GKSAADIKK 37-45
1034.50 1034.55 -0.05 VFGIIDQDK 46-54
1048.50
1056.41 1056.55 -0.14 VFGIIDQDK 46-54 Na
1070.51 (1070.51) Na
1072.41 1072.55 -0.14 VFGIIDQDK 46-54 K
1095.49 1095.54 -0.05 TDAETATFLK 78-87
1162.55 1162.64 -0.04 KVFGIIDQDK 45-54
1167.61
1176.60
1179.50
1193.50 1193.62 -0.10 IGVEEFAAMVK 97-107
1195.48 (1179.60) MSO
1208.61
1209.59 1209.62 -0.03 IGVEEFAAMVK 97-107 MSO
1210.50 1210.54 -0.04 SDFVEEDELK 55-64 ● ● ● ● ● ● ● ● ● ● ●
1223.60 1223.65 -0.05 LFLQNFSAGAR 65-75
1232.45 1232.54 -0.09 SDFVEEDELK 55-64 Na
1236.54
1245.54 1245.65 -0.11 LFLQNFSAGAR 65-75 Na
1248.70
1252.50 (1236.54) MSO
1261.52 1261.65 -0.13 LFLQNFSAGAR 65-75 K
1266.60
1276.81 1276.70 0.11 HGEFFTKIGLK 26-36
1280.60 1280.67 -0.07 ALTDAETATFLK 76-87
1296.60 (1236.54) Na; K
1302.57 1302.67 -0.10 ALTDAETATFLK 76-87 Na
1318.54 1318.67 -0.13 ALTDAETATFLK 76-87 K
1471.54
1484.85 1484.71 0.14 AEGSFKHGEFFTK 20-32
1493.60 (1471.54) Na
1509.56 (1471.54) K
1847.80 1847.95 -0.15 AFAGILADADITAALAACK 1-19 ACET
1891.30
1904.80 1904.95 -0.15 AFAGILADADITAALAACK 1-19 ACET; CysCAM
1907.10
1926.78 1926.95 -0.17 AFAGILADADITAALAACK 1-19 ACET; CysCAM; Na
1942.77 1942.95 -0.18 AFAGILADADITAALAACK 1-19 ACET; CysCAM; K
1964.10 (1907.10) CysCAM
1964.77 1964.95 -0.18 AFAGILADADITAALAACK 1-19 ACET; CysCAM; Na; K
1995.80 1995.93 -0.04 AGDSDGDGKIGVEEFAAMVK 88-107
1997.82
2011.80 2011.92 -0.10 AGDSDGDGKIGVEEFAAMVK 88-107 MSO
2052.90 2052.95 -0.14 AGDSDGDGKIGVEEFAAMVKG 88-108
2068.90 2068.94 -0.04 AGDSDGDGKIGVEEFAAMVKG 88-108 MSO
2226.02 2226.08 -0.06 VFGIIDQDKSDFVEEDELK 46-64
2247.97 2248.08 -0.11 VFGIIDQDKSDFVEEDELK 46-64 Na
2263.94 2264.08 -0.14 VFGIIDQDKSDFVEEDELK 46-64 K
2354.21 2354.17 0.04 KVFGIIDQDKSDFVEEDELK 45-64
2415.10 2415.18 -0.08 SDFVEEDELKLFLQNFSAGAR 55-75
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Table S-4: Complete information of the MALDI-TOF MS analysis of PRVB_B. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(◘) Common peptides for all spots, (■) common peptides for spots belonging to the genus Merluccius or Macruronus, 
(■) denotes the presence of a peak and (□) the absence; O. mass (observed mass) and C. mass (calculated mass); a: Peaks 
represent monoisotopic mass in Da. b: Observed mass-calculated mass; Macrur: genus Macruronus;  Spot numbers 
corresponding to: (2) M. merluccius, (5) M. capensis, (8) M. polli, (11) M. paradoxus, (14) M. hubbsi, (17) M. gayi, (20) 
M australis polylepsis, (23) M. australis australis, (24) M. australis australis, (27) M. productus, (29) M. bilinearis, (32) 
Ma. nov. nov., (35) Ma. nov. magellanicus; (mass): indicate a peptide mass before observed; Na: adduct sodium; K: 
adduct potassium; MSO: methionine sulfoxide; ACET: acetyl N-terminal; CysCAM: carboxy-methylated cysteine. 
 
 
Spot Number
Merluccius Macrur.
O.massa C. massa Deltab Peptide Position Modification 2 5 8 11 14 17 20 23 24 27 29 32 35
478.28 478.30 -0.02 AFLK 84-87
582.70 583.32 -0.62 AFFAK 28-32
594.71
604.67 605.32 -0.65 AFFAK 28-32 Na
633.69 ● ● ● ● ● ● ● ● ● ● ● ● ●
706.80
765.84 LFLQVF 65-70
776.19 776.41 -0.22 SADDIKK 39-45
803.77 ● ● ● ● ● ● ● ● ● ● ● ● ●
847.91 848.43 -0.52 ALTDAETK 76-83
1051.52
1067.11
1082.15 1082.55 -0.40 AFFVIDQDK 46-54 ● ● ● ● ● ● ● ● ● ● ● ● ●
1094.04
1103.99 1104.55 -0.56 AFFVIDQDK 46-54 Na
1119.98 1120.55 -0.57 AFFVIDQDK 46-54 K
1141.96 1142.15 -0.19 AFFVIDQDK 46-54 Na; K
1166.24 1166.55 -0.31 SGFIEEDELK 55-64 ● ● ● ● ● ● ● ● ● ● ● ● ●
1188.02 1188.55 -0.53 SGFIEEDELK 55-64 Na
1204.01 1204.24 -0.23 SGFIEEDELK 55-64 K
1208.14 1208.67 -0.53 LFLQVFSAGAR 65-75
1210.01 1210.64 -0.63 KAFFVIDQDK 45-54
1218.02 1218.50 -0.48 ACEAADSFNYK 17-27
1226.15 1226.55 -0.40 SGFIEEDELK 55-64 Na; K
1230.97
1232.65 1232.64 0.01 KAFFVIDQDK 45-54 Na
1235.85
1253.77 (1230.97) Na
1257.92 (1235.85) Na
1270.21 (1230.97) K
1275.17 1275.50 -0.33 ACEAADSFNYK 17-27 CysCAM
1297.02 1297.50 -0.48 ACEAADSFNYK 17-27 CysCAM; Na
1312.98 1313.50 -0.52 ACEAADSFNYK 17-27 CysCAM; K
1330.88
1334.97 1335.50 -0.53 ACEAADSFNYK 17-27 CysCAM; Na; K
1342.56
1489.21
1529.62
1560.56
1563.06
1588.29
1602.25 (1560.56) ACET
1610.27 (1588.29)
1619.80 (1563.06) CysCAM
1624.49 (1560.56) ACET; Na
1626.31 (1588.29) ACET; K
1632.22 (1588.29) ACET; Na; Na
1640.34 (1560.56) ACET; K
1642.14 (1563.06) CysCAM; Na
1648.17 (1588.29) ACET; Na; K
1658.11 (1563.06) CysCAM; K
1662.71 (1560.56) ACET; Na; K
1680.07 (1563.06) CysCAM; Na; K
1806.21
1906.98
1916.24
1929.31 (1907.23) Na
1934.55
1945.26 AGDSDGDGAIGVDEWAALVK 88-107
1956.51 (1934.93) Na
1959.23
1967.33
1972.23 (1934.93) K
1975.19 (1959.91) MSO
1987.51
2005.21
2027.31 (2005.93) Na
2043.31 (2005.93) K
2070.51
2210.42
2266.90
2452.99
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Table S-5: Complete information of the MALDI-TOF MS analysis of PRVB_C. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(■) Common peptides for spots belonging to the genus Macruronus, (■) denotes the presence of a peak and (□) the 
absence; O. mass (observed mass) and C. mass (calculated mass); a: Peaks represent monoisotopic mass in Da. b: 
Observed mass-calculated mass; Macrur: genus Macruronus;  Spot numbers corresponding to: (3) M. merluccius, (6) M. 
capensis, (9) M. polli, (12) M. paradoxus, (15) M. hubbsi, (18) M. gayi, (21) M australis polylepsis, (25) M. australis 
australis, (28) M. productus, (30) M. bilinearis, (33) Ma. nov. nov., (36) Ma. nov. magellanicus; (mass): indicate a 
peptide mass before observed; Na: adduct sodium; K: adduct potassium; CysCAM: carboxy-methylated cysteine. 
Spot Number
Merluccius Macrur.
O.massa C. massa Deltab Peptide Position Modification 3 6 9 12 15 18 21 25 28 30 33 36
514.94
519.78
541.81 542.04 -0.23 TFFK 28-31
582.89
633.86
638.90
657.89
707.13
708.95
767.97 768.05 -0.08 LFLQTF 65-70
781.11
803.94
1033.28
1034.54
1082.23 1082.55 -0.32 AFFVIDQDK 46-54
1094.20
1104.48 1104.55 -0.07 AFFVIDQDK 46-54 Na
1109.40
1120.48 1120.55 -0.07 AFFVIDQDK 46-54 K
1166.25 1166.55 -0.30 SGFIEEDELK 55-64
1179.30
1204.13 1204.55 -0.42 SGFIEEDELK 55-64 K
1208.52
1210.43
1223.56
1232.38
1235.67
1254.38 (1232.38) Na
1270.40
1280.85
1292.25 (1232.38) Na; K
1302.35 (1280.85) Na
1317.38
1438.41
1472.34 1472.70 -0.36 AALAGCAAADSFNYK 13-27
1529.49 1529.70 -0.21 AALAGCAAADSFNYK 13-27 CysCAM
1543.41
1545.47
1551.29 1551.70 -0.41 AALAGCAAADSFNYK 13-27 CysCAM; Na
1560.49
1567.28 1567.70 -0.42 AALAGCAAADSFNYK 13-27 CysCAM; K
1602.58
1901.68
1904.90
1906.88
1977.90
2121.74
2230.01 2230.10 -0.09 AFFVIDQDKSGFIEEDELK 46-64
2266.78
2452.86
